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5.1.2.1.3.1

MI

L-8TD-1821
NOTICE 1

SIF rilje Identjifier Record. The field structure of this

record shall be as follows:

File Identifier Field (always 'SIF/HDI DATA BASE HEADER')

5.1.2.1.3.2

Record Keyword Field

Transmittal Description Record. The field structure of
this record shall be as follows:

SIF Format Field
Originator Field
Recipient Field
Transmittal ID Field
Creation Date Field
Source Agency/Project Field
Database Name Field
Data On This Volume Flag Faield

Security Classification Field

Control and Bandling Field

Releasing Instructions Field

Classification Authoraty Field .
Security Control Number rield

Security Downgrade Field
Downgrading Event Field
SIF Version Number Field

Data Directory Record. The field structure of this record
shall be as follows: .

5.1.2.1.3.3

Record
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Merged

Keyword Field

of
of
of
of
of
of
of
of
of
of
of
of
of
or

Data Base

Data Base

5.1.2.1.3.4

Record Keyword Field

2D Static Models
3D Static Models
3D Dynamic Model
Culture Tiles Fi
Terrain Tiles Fri
Generic Textures
Stage 3 Specific
Stage 2 Specific
Stage 1 Specific
Stage 3 Specific
Stage 2 Specific
Stage 1 Specific
SMC/FDC Textures
Layered Culture
SW Corner Field
NE Corner Field

(always 'TD')

(always '00003') |

(always 'DD')

Field

Field

8 Field

eld

eld

Field

Model Textures Field
Model Textures Field
Model Textures Field
Areal Textures Field
Areal Textures Frield
Areal Textures PFPield
Field

Field

Two-dimensional (2D) Static Mode]l Librayv Beader File Name
Record. This record shall be included when the number of 2D Stataic

Models Field in the Data Directory Record is non-zero. The field
structure of this record shall be as follows:

File Name Field

(always '2L°')

Supersedes Page 21 dated 17 June 1993.
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5.1.2.1.3.5 2D Static Model Entrv Record. The number of these records
shall correspond to the number of 2D Static Models Field in the Data
Directory Record. The field structure of this record shall be as
follows:

Record Keyword Field (always '2S°)
Model Data File Name Field
Vertex Table File Name Field
Model Number Field

Model Name Pield

Model Description Field

New Data Flag Field

Changed Data Flag Field
Security Classification Field
Control and Bandling Field
Releasing Instructions Field
Classification Authority Field
Security Control Rumber Field
S8ecuraity Downgrade Field
Downgrading Event Field

5.1.2.1.3.6 TIhree-dimensjonal (3D) Static Model Library Header Fale
Name Record. This record shall be included when the number of 3D Static
Models Field in the Data Directory Record i1s non-zero. The field
structure of this record shall be as follows:

Record Keyword Pield (always °'3L°)
File Name Frield

5.1.2.1.3.7 Mode Rec . The number of these records
shall correspond to the Number of 3D Static Models Field in the Data
Directory Record. The field structure of this record shall be as
follows:

Record Keyword Field (always '3S°)
Model Data File Name Field
Vertex Table File Name Field
Model Number Field

Model Name Field

Model Description Field

Rew Data Flag Field

Changed Data Flag Field
Security Classification Field
Control and Bandling Faeld
Releasing Instructions Field
Classification Authority Field
Security Control Number Field
Security Downgrade Field
Downgrading Event Field

5.1.2.1.3.8 3D Pynamic Model Librarv Header File Name Record. Thais
record shall be included when the number of 3D Dynamic Models Pield an
tnhe Data Directory Recorc 1s non-zerc. The fiela structure of this
recoré shall be as follows.

Record Reyword Field (always 'DL')
File Name Field
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5.1.2.2 Mode] data

5.1.2.2.1 Model data encoding. A compressed form of ASCII shall be
used. The compression shall take the form of stripping all leading

zeros and blanks from numeric strings and all leading and trailing
blanks from character strings. Every ASCII field shall be a variable-
length field, separated by the ASCII null character ('00'). Saince
fields are variable-length, records shall also vary in length. Every
record (except the SIF file identifier record) shall begain with a 2-
character keyword identifying its type. The record keyword for a
comment record shall be two consecutive asterisks (**). Following the
keyword is the standard ASCII null character (°'00') as the field
separator. The comment field shall then continue until end of file
({EOF) or the end of field separator ('00') 18 located in the SIF data
file. Comment records shall not occur in the middle of any record in
the file, but can be placed before or after any other record in the data
file. Items in a field are separated by ‘'space‘' characters.

5.1.2.2.1.1 Model bujlding standards. Models shall be constructed

using a right-handed X-Y-f Cartesian coordinate system. Models shall be
built with the local X-axis identifying the direction of the front of
the model, and the Z-axis pointing straight up into the air.. For a
static model, the front shall be defined as the side facing the nearest
road feature. Por a dynamic model, the X-axis shall point in the normal
direction of motion; however, any dynamic model that launches vertically
shall be modeled with its Z-axis pointing vertically. The origin of a
static model shall be defined as a point where the model touches the
earth. If the model is to appear floating over the earth, it shall have
its origin at the peint directly below it on the earth. The origin
shall be at the center of the base of the model in the X-Y plane. For
dynamic models, in the X-Y plane, the origin shall be the centroid of
the model. The elevation of the origin shall be where the wheels,
tracks, skids, or pontoons contact the ground if 1t i1s a surface
vehicle, aircraft, or helicopter. All models are specified in units of
meters.

5.1.2.2.2 Mede] sectjion structure. Within a SIF data base, models

shall be organized into three general classes: 2-D static models, 3-D
static models, and 3-D dynamic models. Each type shall have a single
library header file which shall in turn refer to separate Model Files
containing the actual model representations. The SIF data base shall
support storage of each model at up to nine levels of detail (LODs).

LOD 0 shall have the least amount of detail, while LOD 8 has the most
detail. A series of tables shall be used to refer to colors, face-based
texture references, vertex-to-vertex texture references, model-based
texture references, user-defined PACS, and the SIF-defined FACS. Each
SIF model shall be described by a file made up of variable-length
logical keyword records containing ASCII alphanumeric strings. This
file shall consist of both geometry and attribute information. If
polygonal geometry exists, then a binary vertex table file shall exist
to describe polygon vertices. All models shall share the auxailiary data
found in the table files. The IGES Versgion 4.0 file format shall be
used to describe the constructive solic geometry of & moae.. Tne
SIF/HDI format for models shall be entirely ASCII.

Supersedes Page 29 dated 17 June 1993

29



MIL-STD-1821

5.1.2.2.2.1 Frield format. Data fields and records shall vary in
length. They shall be stored in a compressed form of ASCII unless
otherwise noted in thas standard. (The Vertex Table File shall be
stored in binary format.) All records (except the file identifier
record and table entry records) shall begin with a 2-character keyword
identifier. Items in a field are separated by 'space’' characters.

$.1.2.2.2.2 Section format. The SIF/BDI model section format shall be
as followse and as shown in Figure 3.

For each model library type
Model Library Header File
For each model
Model Data File
Vertex Table File [mandatory for
polygonal format only]
Data Source Table File
FACS Table File [optional]
User-Defined FACS Table File [optional]
Color Table File [optional}
Face-~Based Texture Reference Table File [optiocnall,
Vertex—to-Vertex Texture Reference Table File [optional}]
Model-Based Texture Reference Table File [optional]
Non-Mapped Texture Reference Table File [optional]

5.1.2.2.3 Mode]l file structures

5.1.2.2.3.1 Model Library Header File. There shall be a separate Model
Library Header File for each of the three library types. These files
shall be named “"MODEBL2DS.LHD" for the 2D Static Model Library,
“MODEL3DS.LED" for the 3D Static Model Library, and "MODEL3DD.LHD" for
the 3D Dynamic Model ILaibrary. The Model Library Beader File format
shall be as follows:

SIF File Identifier Record
Model Library Beader Record

5.1.2.2.3.1.1 SIF File Identifier Record. The field structure of this

record shall be as follows:

Section Identifier Field (always °‘SIF/HEDI MODELS')
File Identifier Field (always 'MODEL LIBRARY HEADER')

5.1.2.2.3.1.2 Model lLibrary Header Record. The field structure of thas
file shall be as follows:

Record Keyword Field (always 'ML‘)
Model Library Type Field

Securaty lLevel Field

Number of Models Field
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5.1.2.2.3.2.3 LOD Header Record. The number of these records for a
given model group shall correapond to the value contained in the Number
of Model LODs field ain the Model Beader record. The field structure of
this record shall be as follows:

Record Xeyword rield (always °'LB°)
Model LOD Field
LOD Resolution Description Field
Number of Components Field
Number of Polygons Field
Number of Edges Field
Number of Vertices Field
Number of Subsidiary Model References Field
Number of Clusters Field
Number of Separation Planes Field
All Convex Clusters Flag Field
P2B851 Binary Separation Planes Flag Field
Number of Point Light Stringse Fiaeld
if MODEL_FORM = POLYGONAL_ONLY or CSG_AND_POLYGONAL then
All Convex Polygons Flag Field
Number of Collimion Test Points Field
Number of Model LOD Texture References Field
end i1f
FACS Table Index Field (defaults to 0 if
no opticnal fields specified)

$.1.2.2.3.2.4 Model Cluster Statistics nggzﬁ. The number of cluster
statistics records shall correspond to the value in the Number of

Clusters Field in the LOD Header Record. The field structure of this
record shall be as follows:

Record Keyword Field (always 'CS')
Cluster ID PField
Convex Cluster Flag Field
Number of Polygons Field
Number of Edges Pield
Number of Vertices Field
FACS Table Index Field (defaults to 0 if
no optional fields specified)

5.1.2.2.3.2.5 Separaticn Plane Record. The number of these records

shall correspond to the Number of Separation Planes field in the parent
LOD Beader record. The field structure of this record shall be as
follows:

Record Keyword Fiela (always 'SF

1f MODEL_FORM = POLYGONAL_ONLY or CSG_AND_POLYGONAL then
Polygon ID Field

end if

Separation Plane Number Field

Separation Plane Coefficients Field
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NOTICE 1
5.1.2.2.3.2.6 Subsjidiary Model Reference Record. The number of these

records for a given model shall correspond to the value contained in the
Number of Subsidiary Model References field in the parent LOD Beader
record. The field structure of this record shall be as follows:

Record Keyword Field (always 'MR')
Referenced Model Library Type Field
Referenced Model Number Field
Referenced Model LOD Field
Translation Field

Scale Factoer Field

Rotation Angles Field

Articulated Part Flag Field

FACS Table Index Field

5.1.2.2.3.2.7 point Light String Record. The number of Point Light
String records will correspond to the value in the Rumber of Point Light
Straings field within the LOD Header record. The field structure of thas
record shall be as follows: -
Record Keyword Field (always ‘'LS')
Length Field
Orientation Field
Light String Shape Frield |
width rield
Directionality Field
Light Type Frield
Source ID Number Field
Predominant Height Field
Surface Material Category Field
Color Table Index Field
Layer Number Field
Number of Lights Field
Poant Light Positions Subrecord
FACS Table Index Field (defaults to 0 if
no opticnal fields specified)

5.1.2.2.3.2.7.1 point Light Positions Subrecord. The field structure

shall be as follows:

for each light in the string
Point Light Position Field

5.1.2.2.3.2.8 Collision Test Point Record. The number of these records
shall correspond to the value in the Number of Collasion Test Points
field within the parent LOD Header reccrd. The field structure of each
record shall be as follows:

Record Reyword Field (always 'TP')
Vertex List Position Field

Supersedes Page 36 dated 17 June 1993.
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NOTICE 1

5.1.2.3.1.1.10 Non-redundant Vertices. Vertex coordinates shall be
stored non-redundantly within one of two vertex files associated with a
culture tile--a 2-D vertex file and a 3-D vertex file. For example,
vertex V7 would be stored only once even though it 18 referenced by three
segments (S5, S6, S7). Fach segment header shall have a flag indicating
whether the vertex coordinates may be found in the 2-D vertex file or the

3-D vertex file.

$.1.2.3.1.1.11 Vertex Ordering. Vertex coordinate records shall be
referenced by their relative list position within a vertex file.

5.1.2.3.1.1.12 Feature/Segment Numbering. Feature and segment numbers
shall be sequentially assigned, and explicitly encoded within feature and
segment records. Each segment shall have a backpeointer to the feature(s)
which reference 1t, 8o that a two-way relationship can be maintained.

5.1.2.3.1.2 Lanear Feature Rules. Given a SIF/EDI culture tile with the
linear (alsc referred to as "lineal”) features shown in Figure 6, the

following rules shall apply. -

5.1.2.3.1.2.1 Rendering Prioraty. Renderaing priorities shall be specified
via the layer number attribute associated with each feature, not the

sequence number.

5.1.2.3.1.2.2 Laine Seqgments. Each linear feature shall consist of one or
more line segments. Each segment shall consist of two or more vertex
coordinates. A segment shall be split into two segments whenever it ie
intersected by another segments begin/end points. For example, vertex V3,
which is the termination of feature F2 (V3 to V9) where it intersects with
Fl (V1 to V5), 18 used to break up ¥l into segments S1 (V1 to V3) and S2

(V3 to VS).

5.1.2.3.1.2.3 Segment Ends. Except for feature intersections, the
definition of segment ends may be arbitrary. For example, feature rl is
shown as consi3ting of two segments, with S1 consisting of vertices V1, V2,
and V3, and S2 consisting of vertices V3, V4, and V5; 1t would be perfectly
acceptable to break either S1 or S2 (or both) into two segments containing

two vertices each.

5.1.2.3.1.2.4 Shared Segments. When a segment 1s shared between a linear
and an areal feature, 1t shall be stored only once in the database. For
example, segment S4 (defined by vertices V7 and VB8) is a common segment
shared by linear feature F2 and areal feature F3.

5.1.2.3.1.2.5 Directionality. Uni-directional linears shall be digitized
from left to right facing the visible/reflective side; 1.e., the
visible/reflective side shall be to the right as one traverses the vertex
coordinates. For example, 1f Fl were z un.-c.rectional feature with
vertices .1istea in the sequence from V1 to V5, then the vigible/reflective
gide would be towaras the bottom of the diagram.

Supersedes Page 50 dated 17 June 1993
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5.1.2.3.2.10.1 SIF Fraile e e . The field structure of
this record shall be as follows:

Section Identifier Field (always 'SIF/BDI CULTURE')
File Identifier Pield (always 'NON-MAPPED TEXTURE
REFERENCE TABLE')

5.1.2.3.2.10.2 n-Mapped Texture Reference Tab eade . The
Non-Mapped Texture Reference Table Beader shall be structured as
follows:

Record Keyword Field (always °'NX')
Number of Texture References Field

5.1.2.3.2.10.3 Non-Mapped Texture Reference Record. The field

structure shall be as follows:

Record Keyword Field (always 'FM°)
Texture Reference Table Index Frield
Texture Library Field

Texture ID Field -
5.1.2.3.2.11] Mode]l Reference Table File. This table shall be included

if there are any model references. The name of this file shall be
"CULmoooxx .MRF", where “r” i1is "M" for Merged Culture Data, "0" for LOD 0
Culture Data, *"1" for LOD 1 Culture Data, "2" for LOD 2 Culture Data,
*3" for 1OD 3 Culture Data, "4" for LOD 4 Culture Data, and "5" for LOD
5 Culture Data; and *xxxxx” is the culture tile sequence number. The
Model Reference Table File format shall be as follows:

SIF rile Identifier Record

Model Reference Header Record

for each Model Reference Table Entry
Model Reference Table Entry Record

5.1.2.3.2.11.1 8Ir rFile Identifier Record. The field structure of thia

record shall be as follows:

Section Identifier Field (always °'SIF/BDI CULTURE')
File Identifier Field (always 'MODEL REFERENCE TABLE')

5.1.2.3.2.11.2 Mode]l Reference Header Record. The Model Reference

Header shall be structured as follows:

Record Keyword Field {(always 'MR')
Number of Model References Field
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5.1.2.3.2.11.3 Mode]l Reference Table Entry Record. The field structure

of this record shall be as follows:

Record Keyword Field (always 'ME’)

Model Reference Table Index Field

Model Number Field

Model LOD Field

Orientation Angle Field

Correlation Praioraity Field

Model Lat Long PField

Height Above Terrain Field |

Scale Factor Field

Model Library Type Field

Number of Substituted Features Field

for each Substituted Feature
Substituted Feature Number Field

5.1.2.3.2.12 guperfeature File. This file shall be included if there
are any superfeatures defined within the culture tile. The name of this
file shall be "CULroooox.SFR™, where *"r* is "M" for Merged Culture Data,
"0* for LOD 0O Culture Data, "1 for LOD 1 Culture Data, "2" for LOD 2
Culture Data, "3" for LOD 3 Culture Data, "4" for LOD 4 Culture Data, or
"5* for LOD 5§ Culture Data; and "xxooxx" 18 the culture tile sequence
number. The Superfeature file format shall be as follows:

SIF rile Identifier Record
for each Superfeature
Superfeature Eeader Record

5.1.2.3.2.12.1 SIF tifier Re . The field structure of this
record shall be as follows:

Section Identifier Field (always 'SIF/HEDI CULTURE')
File Identifier Field (always 'SUPERFEATURE FILE')

5.1.2.3.2.12.2 Superfeature Header Record. There shall be a
Superfeature header record for each superfeature defined within the
culture tile. The field structure of this record shall be as follows:

Record Keyword Field (always °'SF')
Superfeature ID Field
Superfeature Descraiption Field
Bounding Rectangle Coordinates Field
Number of Aggregate Features Field
Number of Child Features Field
Number of Child Superfeatures Field (currently 0 for P2851 SSDB data)
Number of Parent Superfeatures Field (currently 0 for P2851 SSDB data)
for each Aggregate Feature
Feature Number Field
for each Child Feature
Feature Number Field

for each Child Superfeature (currently none for P2851 SSDB data)
Superfeature ID Field
for each Parent Superfeature (currently none for P2851 SSDB data)

Superfeature ID Field

Supersedes page 74 dated 17 June 1993.
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